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PURPOSE: To obtain a method which allows the reading of memory contents of a NOR 
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CONSTITUTION: Source wires Sl-Sm are arranged parallel with word wires Wl-Wm with 
respect to a memory array where NOR type non-volatile memory cells (Tll)-(Tmn) are 
arranged in a matrix. When memory contents of the memory cells are read out, 
potentials of bit wires Bl-Bn are set lower than that of. a selected source wire. By 
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[fWff^&OKffl] 

^£?TyUBeffi^LT&S**y*;l/7 > lH , fc, JJfi 

>teSg?3fU>1g§a:<Ob'.y iS^ty-tywrv- 
StiSS&coy-xtgi; . KiSSrSft-tSfctf) 10 

jhfsiitR y-xt§Lt=«£?S;h.-c v ^iMFmft&x * y 
oshru 

us.* * y ^;i/<oi2igrts^ ^aj-m . ±1 am i m& 
<98ESr£ffi. 30 

[fii3Sf?3 ] g8?m 1 Xi± 2£^co^M£t^gcO 

y-fe/uoia<irt^is^aj-tB5, jHHiy-x 
imrnm^ ] rasas i xii 2 lE^co^Ma^igw 

JhE^ty-fe/U7)ia<g|*i§2ra^i-t^, MWV-x 

memimommym. 40 

[1I3&S5] mSHl. 2. 3X<44IESfcO¥^flclfi 
[f§*Jg6] ft:£5gl. 2. 3X<i4fESfcO¥3?ttf5 

jjE^ty-fe^oteigrt^^Tt'-rBg. #ss?t-«/h 
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• -• 2 
113*357] IS^l, 2. 3, 4Xl±598®<&m 
2^. y 7 r 4 IMSCttfflBc't y 7 r -f IW^fc&ft 

*sj usw(c*jttassiy-xi8<5ome<t 0 <s< 
im^S8] rnxmi. 2. 3. 4. 5. 6x<47s 
±ssF»»tt* =e y -tiPt vx . usv-^ t ±e&* 

[ISS3B9] m#mi, 2, 3, 4, 5. 6XI47IE 

Jiia^SMt^^y-fc/n^wiE^^y h^y-j^t 

[IS^Sll] It^^l, 2. 3. 4. 5. 6XJ47 

l # v Mg*t^tj it -s ^ * y -t;i^> l # v -mmsc. 
±ie>ty-fe;K7>£igrt§^^yi--m. ^t^v-k 

[0001 ] 

imm±<?>mmftmi *wmt. ^mm^^vtLx 

[0002] 

[«£*OiSffi] 0 . y 
gSm-35679rM-&$&. 1f^F4-l5953 

5rt<, ^y^f^y-t^s-ffi^-rs^^y-t^ 

V-xfc»«3ivO->4 y-xsict y-Xx^-^Sr 
^^fSJ:5{=L/;t,<7)*sSn/c,ilT^i.. OT. 024 

^ l ^^Me^acov im o m2 4im 
&7>^Me^mco7uv7\38mx'$>&. iont 

X^'J-tlUTUJ , 1 02lio^-r 3-^085. 103 
tt^^Axa-^lHlB. 1 0 4«y-x-f3-^l£l85-e 
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4 1 0 1<O-^£^08&0T$>S,, Tim 
fcOTaigfc^y h^VS^X^ Wl — Wa tt»7-K 

Bl -Bn lih'yhg, SI — Sm tey-XH. S 
Al -SAn li-feVXT^r. ST1 -STn ttJflffiR 
fflb7V^, RDI-RDib (io^3-y. SD 
1 -SDm tty-^-ra-^Cfcfi. S2 5(c^J:-3 
£#*^y h^V^X^Tll^Tmntty—X. FW 

x. ^wm&^v-tju&mi&istvz^h. *lt. * 

^'JWl/^f 1 0 #h7>^X*Tll--Tni£ 
-X* "J -feiUSmff n HOfiWRWBt LT flfcg 

Til- Tlncoy-btt^— HtlWl 3S2fr£Il^$ 
flfc: h 9 >^X*T21— T2nO^- M4«7- HSW2 

htt!7-K*Wm fc**L-Wl«KSilT^*. « 
1 frtCEKStlfc b ^V^X^Tll— Tln£)y— Xtty 
-XSSI m 2 frWEg £ Jut h 5> >- >-'X T21— 20 
T2nC0 V -X(i V -XS S2 SgmfrlCffiHS*!*: h 
7>^*TmWTinncoy— X(iy— xSSm ^il-p 

5/X*Tll^Tml^FW>ttt>/bSBl fcr. 3&2#I 
tcSSStLfc h 5 y i?*?T\2~*- Tni2tf> FW Vlib'v 
M6B2 Sn^JklffiaStuth^VyX^Tln-T 
mn^KW^Iib'y MJBn fc**lWfM3*UO* 
6. "T**)*. "7-KSW1 -Wm fctfybSBl — B 
n 4>XAtC*%'J h^V^^Tll— Tmn£g^-f &N 
ORI^Mt*!.. d^TV-KHWl — Wm fcy- 30 
X&Sl — Sm \$mt-frfo£mfX^ 7— FSW1 — W 
m lin^^RDl — RDm LTSr&O^x 
=J-2TU»1 0 2fcr, y— xssi — Sm liy— 
-ysDl -SDm £EfiLT£5y-x^=r~/ili» 
1 OA&mStlh— IfyhSBl — Bn 
SW1 —Win RW— XSSI — So h<iS3c-r^*-Fnl 
(CSl^T-k^XTVT-SAl -SAn Stfl/Ofr^x 

CC, #t*yMIBl-Bn CO— U h^V 
><*X*T11— Tmn$rgT#y-XSSl — Sm fc3E*S 40 

^ u #w tt i n -ea wi«8S*«SE*i. s*»o* -=6 y 

So 

e p ROMt-fta$*is^%ft^«^^gre<i> 
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y-b;U^^ajL«®«BEVccJ: OWLfcufflKEfc* 
[0004] h 9*&A9 TTlZftmth**: 'J 

-fe/u («T. ^^ey-fe/u (T22) t^M-s) frBk»« 

V) fcU H»W1. W3 SrgmmffiVss 

(HitfOV) H«PtaH?y-x*S2 
m&VssizL. MKV— XSSI . Sa ^f!^ffiL* 
ram^Vnn (RitflV) 30d«*aiL"WmfflVr^C 

B2 Sr^VXrv^S-^LTVmitCL. ^b'yMI 
Bl . Bn im^M&VssXltSmMiiLVssltZ^tzi 

C-S^tEtftifct4. ^HHiy-xSk* 

aft*. BHB*lB*fcffcfc«>fc:. #Wiy-xS*«l*ffl 
L^HmffiVrm. #S«b--jrhS<±Vssi:-r-6. ^^»J 
(T22) ip "0" flBWSrfetf-X^U-fe/U (T22) ti 

•StaST. fc*yh«B2 fctt«aWt«:v^ ^^e 
y-feyu (T22) # M l " «BS3:£lfb*.y h^B2 3&»fe> 

tu-fe/p (T22> s-5ioty-xss2 (c«a**8Hi 
So b*-y hSB2 ^mcSowfeSr-bvxrvrr^-r 

-ti 1 HZX*V±Ar{T72) kBttTvhSB2 togil^ 
StLTV^^HHtX^y-fe/U (T12) MM(CfiL«^ 
fflmff«^T^< tTU visa y^tLX^tz tLXh. 
y-XSSl OSfitt^Vrm-CfcOb'-y h»B2 fcH«fifc 

■e*ftfc«>, b>hSB2 ^4>si irzimtitozmuzK 

<. fHBtX^y-k/P (T12) ^J:{i^<7 r Tlx.y^ 
a v-ftLTV^^HO^BBjR^^y-feyU (T12) SrmM 

S„ y-XSSl S-^u-x-O^fcr-TS^tRa 
tr. b-yhSB2 y-XSSl tciiSMmSiiSEfi 
-f. *awt^^ey-t;u (T12) ^^^ajLtcii^r^ 

[0005] 

2 5 izfjk't J: "3 =t y b;U$r^ 

^#±#<. ^^y-feyUSr-rru-yv-H^t (L*v^ffl 
«ffiV0VHT) UTL^ddk^i.^ftSo -«r*> 
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[00 06] $*>&c. ^36&*^y b^^x* (j^ 

7. M2 8&v®&-mtm*mm;z&^xm8i't 

( a ) . ( b ) te. m-e*if£f£L*:X* y ;7o-f 

wy. 64«y-^. i \&*m#mL ^ l % #ti- 

-h-nvho— *4*-MB«** Cd U^u-x-r >- 

^y- h-HW xfasg. cs < vyy- 

&m&m&&. Vcgtfri y h o — )Vtf — h 6 2^00900 
Vfg{i^u-r*>f >7tr—h 6 l^mtt. Vd 13 
KW/IE Vs iiV-xmJE. Vb ii^flc^Ki 
(OmSLTbZ. 02 8 (b) fcJjcTJ:?^ M^cOMO 
Sb^^^n-iiHM >mEVd #0.1 V£2.0 V 

T" 4 bfr t>M.fz L # V M&mffV Tfgfcfc K W y 

ti3fc:7o-f ^/t*-h6 U4KW>-6 3 2:<7> 

•rs 7n-f < *s7*f— y 6 1 vfg*<-raco^ 

S-«tfl^*W«*£^rrrfc < . rd Vd *3t ( rd 
=Cd/Ct) ffiTT*. rJVhn— /t,y— b6 2 

^^1.7trL#v^miEVTcg«iKU>f v®EVd £±D 
rd Vd/r»tiSTn. -c<OlSJJL 028 (a) teS 

h^mm^^) Yy>zs*?X\±^ KWvSEVd 
#0.1 V^J§^-j:i92.0 v<9^^(25#L£\,MSmEE 
3^m3 V (fi«0.2 —0.4 V) rtfft®TLT^£. 
[0O07] 

Ct =Cc + Cd H-Cs +Cb 

r = Cc/Ct , rd =Cd/Ct , rs =Cs/Ct . 

rb =Cb/Ct 
Vcg=( Vfg-rd Vd -rs Vs -rb Vb)/r 
o£9Vfg=rVcg+rd Vd + rs Vs + rb Vb 
VTcgO = (VTfg-rs Vs - rb Vb ) /r 
VTcg=VTcgO - rd Vd/r 
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^m&jt^vcoLz^m, tmitgmzm&'t. no 

^y^r^ifrtf^tJioT. L£^ffimflEl£^tf> 
fclW»**LTi3 0, y*/uoL£v*fifcL K 

L^VHSg ( -o" «8B) -C1402 6?>|^8A— B 
ftL«»flH8B( "1" «icffi) -C{402 6<7)|^C 

FU>(vmJBEVd £^LTL#^<SSEE#ffFif-6 
(0.2 -0.4 V) cor. ^^J^LSVHBi, 8SI 

a- -b- zw/c -D- tcsttfti&mt%&. 

[0 0 08] — ftLSt*ffiOTfc*3^Ttt. 

Vcc<0§/JMEVccmin &ffltoL^(wg£h.SS^3^ L1g 
a (*%0juAtLb) ^t'J^L 
20 # V^iVccmin i 0 ^^7 1 . 0 Vgjg(i®< L^rtttl 
^io^rV^ (02 6CO*B' #®) • NORliO 

(«50jDtAJSLh) ±9+»*8<*WLtfftfer. ®L 
^v^^^®o^^y-fe/U7)L^v^mff<^0.5 vtLh 
T*«WlHr«rfe«:Vi (02 6^A' 

*>3.0 VTVccmin #2.7 VO%^tC«. 02 6<7>j5 
30 A' -j5B<oetoH{£M£l.2 VHTfc:L*Wil«:4 
-f. ^mE^i^L^v^fflcoeTSrO^ -0.4 V 

(A-B) com&l.O VjaTfcL35r»tft(f«:^>. £1 
40 £0&« . ^MZ^WwmiimiEimWKitZ ir 

s. mt&wtfrtfLmEVcctft.o vms^sfc. h 

ytfLmSVcc^OfeWSVccmax & Eflju L£:B?KC& OFF 

50 #mx*iftLitth%:^. z<Dtztb. *<oy-?«sa3: 



(5 

7 

{f#*»-?\ Vccmax «fc 0 fciBO. 5 VggJ3UhiS< LSrlt 
[ 0 0 1 0 ] «#&»IWPt>, ■ 71*0 

[00 1 1] 02 5lZ5jkLfcJ:o%mt<&mf£fc><*: 

§*tTV>i,IKSS?^ty-byPi7)L#v^®E$-t,ffiT$ 
-£T L*H, JSflC-rTV visa Wt^S^tttf^t 20 
6. S2 5t=^r?-^ ; e'J-t7P (T12) ^=e'J-fe 

;U (Tn2) -CUPWy<flfWr<y- ^tcfegl^aiL. 

— r -r v^y- h JLrt: L # *tt®E*±iJW-S # . 
RAffi L+RNEffcPl. 0 VTttS|/<-f TXS&j&im 

[00 1 2] JaJiWidttiSBC^Os P!i.fcaa2 5CC 
"** S«tTy MISB2 t3S8iS:hjfc#aS«lX * 'J -fe/U 30 
(T12) tf^fcxTWS'aVttUOvSfcgi^ 
Lt^fi^cO^^'J-fe^ (T22) b' 
v M8B2 te®i£#S£ft.b'»/ HBB2 (Vm&tfb'firiZ 

e>X*V-kA> (T12) JILth", MRB2 (C^SS^Sr 

L4 3 . b'-y MgB2 ffllfi«ftl5:ltlitff7 MS 
B2 C^LSfLTV^-b>'^r>'7*SA2 fiffiLSH 
mW&COX •€ y -fe/K T22 ) SrS L # V *«*9Bt?* & & 
TWSU ^»{BL(c^ft*j*<Tj&«ft4. SfABB 40 

[0 0 131 #3&9I<OSSl«OB«tt. KAffiLaiRfcft 

[00 14] 2*:. *^cOS2<oa«<4. g^iULcD 

[0 0 15] 3£(c. *^aa^3cogfi<>!i. KK^Hi 
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[00 16] 

[PSS^f &fetf><J5^g] ±iE#BB<j£3iJ£-f S*; 
»{C, *ST14fg^)Il — 1 l<0%BH<^$ix*^g^ 

[0017] jM*«fc:»3<JS i nmumtti^mi. 

^<bi>y—b, V—X, KW^^ih?^' 
x* tm*.&k £3rr s^Rf * y fSRUtfcr 

a^LTSrS-Xty-k/urWi:, ±fELX^E y-b/UTl^ 

Wfrcot'v bmt* Ji^^y-fen^ru'fcofl^rr&itiE 

mv—xm.zm&i-ztztbn'f^-ymmt &ffiz_fz¥ 
mm&fmmcomrjjmbLx. issammv-xup) 

3*>4"5r< b & l^y-xlgSrJbE^n-^llIS&tcJ; 
OiStRU IMe&tRV-xmz&WHStlX^ZMdPFW 
* y -t/Ui: t-T H V- K&£±ia-r a— 

atc^L. jhisb-.y Mtoma^mi^stcm^L, 
±ie^Ry-^sw«as:±smiinaj: 0 ti^^B2 

mmzti&'jrftK tti ^ y -b/uoieigrt^S'if! 

[ooi8] mtm2cr>3mcomtttmt.'s&mi 
cvmiizis^x . ±e^ ; ty-fe;Kostiwgps-3s^ai , f 

B. ±S^l^fi^<5S^lga{C-rs*«TA«.. 
[0 0 19] S^3cr^aa^t^#S«, it*3ll 

^aj-ng, ^saRy-xts«o^fi^±ffi^i^fiftm« 
[0020] n*4i4 mmm t^mt. mm 1 

X«2co?|H3tfev^T, ±iB^ : ey-b;uoie'lgrt^$-^ 
A^'fB. ^NSi^y-xtsfiomas-^o-x-f >^t=f 

[0021] ^^5^Bg<?5^t^g{i s fi|^ 

l. 2, 3Xf±4^Hjtijv^r, ue^^ey-fe/Kois 

[0022] »^3S6 <735&BHO^ ttt&li . if^ 
1. 2. 3im4<7>3gBJHct5Vvt. _h^?ft y-b;U0iE 

[0023] moM7 vmRcom t^ati. 

1. 2. 3, 4XSi50^triJV^-C. «5l»<!;7 
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[00243 ^^8<o^a^ t^#s«, usai 

1. 2. 3. 4, 5. 6X\i70%mtZ&\,iX. JJCTF 
JSHtt-X^y-t/Ufc L/C. _bf£y -X k _h^g£gB«0[3i 

£JtJ: 0 < 2rS J; 3 izWfg.ZtUzTmtt&JVJ 

[0025] mm9<omi<7>m h^js 

1, 2. 3. 4, 5. 6XJi70f&tBfc:mvC. _hfg^ 10 
#13^X7 U y h MtjIfc^S >t';h7>y 

[0026] n&v i onmxmtttm^ nsm 

[0027] 1 1 fiO^Hj^gt tJt^Sfi, li^il 

1. 2. 3. 4. 5, 6Xli7<OfM8fc::fcvvc. ^ 20 

[0028] 

hbbi mLvmrnzi*). %n#m<omiT&. tie 

[0029] if««iX(±2iO«Bjfc:iit{f. ^f»^tt 
&m&ti-rm. v-svmnw.mmiRv— xia^ej: 30 

0*>fflc<i^$fLSOT\ 3IS?b-.y htfcfc&^StiSS- 

* y -fc/K?5^iift(= i -s i*si*aj t*^p©j § iis £ 1 iz 

[0030] m&m 3 «0%BBT-JS. H*® 1 <7mw<ME 
miztaz.. im$iv— xigjib'-y MiW!)«t££S5Uv&» 

4.- f&SSL** 'J •fe/U*»'v r r^ y v-a ^-fkLTWCi^ 

v>. Lfc^o-c, wm^mvi^mizm±^tis>ztiz 40 

10 0 3 1] lfc&B44>»&?tt. l&®P l *gcQg!*if5L 
T\ V-xmz&v&3m&immztt. ^J»(M 

[0032] lf*3S 5 ^Ry-xS±<^f 
U6i&B*fc:^E#EIttn$ iXS cOJi^Uy -X& b StR? 
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[0033] »£>f 6 cOfKBTJi. U -fc/Peog^tfj 
[0 0 34] IW*3f7?>f£B)§-m, <'j7r-fM^ 

as Lfw&*> y -xmff Srssoa^as Lfwt*oy-xs£ 

\±m*& LMmzffi Lfc L# v ^ffimff (;rr 6 Cl i: *^Itg 
•Ct>0, ^7r^^ °1" tt!B<0L£^ffi^ff<7Xb 

[0035] rnms.& c^mavii. v-xmmzx & v 

[0036] it*3S9 X<± 1 0<7iftWX'\±, 
^TteO. y-xlEfffcriSL^v^t&EfiTS:^ 

[0037] it^si 1 ^bht^, Lmmzm 
mwKizw.fei.x. ^^y-fe;^taigrt^si^a}L3& 1 

[0038] 

[0 0 39] (^lUSSCT) JJIT, *mUzi$ifh&l 

mmn^ti&wsimnmrxmirz^x . mis 
zmkixewhwm-th. *mmmtzt3if&*mm&& 
mmfn-yxi 9 mwmtm 2 4 L^fiaw^siitt 

®«Efe^S^ =E y -fe/L-r eoflKSi: X'$> s . 

^-h^V^X^Tll—TmnSrrtigf S^^ey 
&U£mftnmtOlTM#;lzmW.LXt&j£Ztl. ^'J-fe 
;U (Til) — (Tmn) . V-HISW1 — Wm . b'yhg 
Bl ~Bn . y-XSSl -Sn . %j$g8im 
X9ST\ ~STn . Jz>XT>~7S Al — SAn . a 
■7f3-/RDl ~RDd . *5if3-^. y— X-r 
3-^SDl -SDrn <7X|ft^fcSg^ti, ts^pijfcfc 
tt5S2 5fc5rf^§tl^t-CS>S. =5r*5, -feVXT^ 
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7"«£T<0fc' -y MSiBl -Bn l=ES3*LT»6. 

[0 04 0] si£#s&L=5:a^ xmmmt&ft&m. 

&W2 Xtfy-XfSS2 fcr84£$*l|>.** l)b;U (T2 

1) - (T2o) ^sicm^tii'r^^^xwm-th 

i>C0bL. jCZV-bJU (Til) fc (T12) SirrTVvis 

K*ajUKSmffVcc WJH£ 5V) fc|£gU 3ftgtR 
"7-K&W1 , .... WnWmffi^glSSffiVss {flIiU 
0V) KKjg-rS. PP$fcSIS?y-*faS2 ?>mft£g£ 10 

-.x&si . -. sm com&zm&w.®. vssi,=m^.-t 

5. Sat, -f<Ttf3b*y MgBl — Bn wmfiiSr-tVX . 
T>7 m $:ftLxmmiiLVssl l z®5£tZ>. HBffcte, b' 

bv msbi ~Bn wmwtm&m&vsstj^mir 

tzZmt&ir. >r^f«^H3S-S#{c:-rs^;«>C b'«y 
M£B1 ~Bn <^mfiti— ^W^BE (gifi^ftVss) X' 

[0041] jyjbZ><fc 3 lzm*tdLW)ft£i&lf?>&&co 20 
mftSr^S&^S i: . eUtf, ^=£11*^ (T22) # 
"0" #® (ttLftt^OttB) £6(jr*«»-fc/W (T2 

2) JifWHi-rffiffi&aSirVk. *Jfc, ^tU** (Tl 
2) tiJiSltC-rT-l'-y^aV-ftLT^S**, b'-y>.&B2 

teJS-sT. b*yhHB2 CliSSK«ilf> ^ U -fe/U 
(T22) A* "0" «®tc*S«lfcSr«Sir#S. -2u 
^t'J-b* (T21) # "1" (ffiLSViffi 

#IB) Srfcfcf.* * U -fc/M T21 ) *<fEI!j LTmSStfSS 30 

*U t'-y MSB1 Cti^S^SSh-Xty-feyU (T21) *< 
"1" jmK&SCifc&fcrCSS. iif. ^tUt 

IV (Til) (4-7 ; rU yv'3>"ftL-C^S* 1 , ^y-te/P 
(T21) tfimLZWUzmtttfj* (Til) # 

ies^^-cvsgKPiisrgTy-^issi taarffir 
Lttt^-mmtzx^ v-tji' (TiD coLtmtsma 

[0042] U^T. 44ttfe0K>R***L£i£? 
format hf&fX\ ^t'J-fe/P (T21) ~ (T2b) £ 40 

[0043] b' y Mgfc#jgtRy-X3li:«jgia 
^{rVss(=K5£$*VO>S*:tf>. ^gSLXt'JbMcti 

mff (ci 5 L g V^fHETtfiEW Slffiatt Lii^C: £ 
=Srv\ 50 
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[ 0 0 4 4 ] £i3. ±EK»*f LBfmi. MIV-.X 

U SStx*Ub/k&< "l" «^^tifHa«=5r< s tt 

£-hfEj®£09 J: 0 i>'J? LTStbiz-ttUf* * 'J b/KafflS 
§6. -5Ts 'JW "0" «g| (^L§v%ffi 

*>\ ' 0 " ttffiW* U -fcyl^) L # V *18^flE<OTm£+ 
«-S<fi^L. y-*m£fc:J:r.TL#<,MIffiTLTfc 
M%i&WivZ:^£o1iZi-hZ.tt) s X'%&. NORMO^ 
»3tttp<^UT14 "0" tSScDLMMiSmctiTKBte 

mi^tLX^&&±mimizm-ft>tix^-r. 
[ o o 4 5 j . £ 3t . JiiansfiPJ^^ai l^stj±> 9 

>V (T22) *^ajLSr?T^^fcUi:. *7-K«Wl 

~wd . y-xssi ~sn nmmiiMsm 1 fc^-rg 

Cit SS?b'-y M&B2 «0^fitttfi?!Ii<f^mffiVss 
(0 V) fc-t ^^Rb'.y htSBl . B3 -Bn 
kmEm&mk(?>m^:OFFLXmt^L$:7<a- J r^>'?^ 

=5r0 . S9?b-y MgB2 «0^(4*JgfnSmffiVssi:<Ev»<0 

[0046] rife, "0" tfmcoX^V&UcoLZ^m 
fc^. tfE^tUL^cy-xmEtiS^^^'J-b;^ 

u§ v^®ts-±s= < J: ^ fc^?y-^«w>eiai 
iss&tixfcr, " 1 ■ «t® (ffit£ ) <o^* y-fe 

Zoteffite. 7-a—7-4V-?r-hkV-z.<msm 

h t y-*<tt§ai§£Jt£*# < lt 

t±. 02t^f±S3{c^rTJ:35rflBg* J &i.. H25.t^ 
03tfe^T. 1 ii^&t&m. 2iilr-him®i. 3 
r^V^y-h^S. 4«±^fite^K. 5\3.Y 
-hm®, 8{iFV-<>^^. 9<±y-^S«T'ibS. 

LT . H 2 (=^TPT-<±. k YU-i >W 

®8k iPimWXV-xm® 9 ^ 



(8) 

13 

M^XOMLX^h. 

xmEECASS^^ y*7UcoL£v^ffiTtt#a L< 
ffti S j< * U -fe/KO L# t ^®T«(i t £3: 10 

kLXi>^\ fc*£U HHfci^vr. 2 8lilM F-7 
*— rt^**. 

[00 48] $4>tC Sfi^tB&f-S* 1 . msizffrt&o 
^7 'J -y h f— Ymmz LT . 7n-f-fV^-h 

I o o 4 9 ] sr±> . ±jem i $mm<ommnmx'i±&m 
y-^«wnKttt»wBL+imitivr« (tfcufiv) 20 
cssus*. g«iy-x«<osffi^E*ajuss®E 

c 0 0 5 0 3 £ £tc. jjb^ i^s«fijioiafc^r(isi 

fc-TI.^{cliS^t-y Mtogfite&IHtttVssJ: 0 

[ 0 0 5 1] Srfc. *3S*tH**TC?3Stt** U fcl47o 
-f < V/y-NSfflifct^IlW MNOS 
(metal nitride oxide semiconductor ) ffi^fJ-fe/U 30 

[00523 mz. xmmittsif&^vyrJifmtz 

NORfiarofttt*:ey-C(± "1" 
"rti^*lHr*A» "1" ftfiUC^-riftflsfc^S^T^ 40 
[00 533 -HRWfc, ^U7r-fIWr«4. -X^U-fe 

a* - 1 ■ «^ r;*£ft?fit«is999- 

xrvrr-eujiLT a i" nesnc^Toi^nBf- 

5. Bt^O^ty-feA*' "1" tfffifcfc-o-CVtfUfSS 
a»X»±fS4«M35^»T L . 55rM<0* =6 »J -t/U# " 1 " 



4tS¥8-l 06 79 1 

1 4 

^y7r-f^ttt, s^y-xgKomff^-fe^x 
v) . *msm<?y<-V7T4 w-jtm'j* 

V^fimE<Odr^Bt±0 5 C0f&SA~B , C~DT 
*U3ti 3 oiD. "1" ttBOTHVffiUjA 
AeDSfflC, JJStgffitijii B coSttfc: . "0" 4Qi«0T 

[00543 — aflfcOSfc** Lfcfe«t* V— *«EE 

isiicstiic. -s.U7r-fft*3S»asLy 

—XmSiX Oi^V>^at5L4»EimfiVnn ( 1 V) liZ-t 
Z . mzm 2 7.28 k®S.-m®m&8*SX'm Lti 

jmma. m5<7>mg.A' ~b- avc ~d- xm-t 
I4AA* omett:. ±EBmffit±^B' cometc. "o" 

matc^rS. CCLT. a50ffiaST^Lfci5^r*fli{= 

•fe;w±SQjw=^-^«!B<o* * r$> s . ° 1 " *as<o 

L# vMBWEtfDTRIKiiKi^a^^^y -b^&^iAffi 
L U=SrV ^tblcm^^ " 1 " «fil<0 L # t ^fifaEcO 
JiK^fiSiRX t y -fe/KO^tfj Lf!SS£li#-f 

^^tt^^ycisfts "1" togoL^uffimff^fl- 

{±. 115<?)|ISS^A*^iCB(^iafc»JfflrriTifJ:l,i. 
m26X'\±. 0~A- 13**0.5 VlSLhT^rJtrt 
*§afi09Ttt, VfeLhT- 

[00553 ^rfes ®^£0S!^.aiL^*JJtS "0" tt® 

<. 

[00 56 3 ±!2<y7r>f^r&tc;iiftl,K^aj 

ux-<4iis?y-xm<omfiiS:0'Ji.tfo.5 vt c: 

[0 0 57 3 ±S^y7r^^rffit=fe*t&i!^ 

<t <SiRy-x^<omai < LX t ivn 
[00583 #3!S6ff!|-t-<±. ^FSfMtX^y fc 

-^■O^'-hS-iSi^t^Srffll^^ MNOS 
(metal nitride oxide semiconductor ) S^^'J'fe/i' 
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1 5 

(VimmzmrFZ&XLX. L£V^flm££^ffc;$-££ 

[0059] (m2$mm) n^tbUMcAwc 

JSWfcOWC* 06^9£#ffBL^<^y?r£. fc 
6, S7iim2HJfi09fcifcK^^^^ *1»K0I 

frt^^ttfitt^aro-y ? EIBBUB 2 4 fc« Lfc 
[0 0 6 0] B6UL ±EHlt5rf-Xt U-feA-rW 

rtco^^ey-hyu (tid (T2i) . ty«Bi . 20 
y— *«si , S2 „ y-xfn-rsoi , sd2 . 

M^flHlffilirCfc-S). y-^f3-ySDl , SD2 

rtfcifcL **L-ph*y-xiBsi . S2 fcifc^itiL+fa 

TR2mfc. *y-Xtasi . S2 fclgffimfflVssS:^ 

^TV^o -fLT. MOSh7>y^TRls, TR 
2s^-htC«i. Ztietim^SDOl , SD02 
}&$tL. MOS h^V^^TRlm, TR2m«0y— hfcl 30 
te. -e^L-P^-f-XDECl . XDEC2 

&o Srfc. c<ofi8jtiiy---x^cg3jirt^ma^-f $ 

[006 1] NBIit'yhgy-HtfcD, bv 
htSBl tte. «-9-YSGfcJ:-3T««S*L6aBI?h7 

b*.y hg/-KT»9, hUDBLkli. ft 

4-L?att3ivrV)«. TRdrntt^* — fe;KTd )0 40 
HL-f >fcB!»tB L+ITOtt*«^Sfca&«>MO S h 

tOTfcS, TRdrtt^S — (Td ) <OV—X\iZ& 

tie J Mts ^mo s b 7 y o , m 

[00 62] ifclc. mi<?>?4 ^V^^-hS:#KL 

ITS. Mil*. .X^yt/U (Til) M8**£U 
■ty-te/P (T21) £R*rtfU HBLX^y-fe/U 
(Til) ZmfrK-f^cn&m^cr^fcZTFt. ^mh 50 
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fttLX. «^YSG£High fcU S&H^V^X* 
STla, STlb£^iI$-£*:;£3u g^RESET^ 

—by f®y- KD B bnm&iW&mGLVsslZ 0 -fe y 
H»{&bfttol3l^Ttt. ^^Eli-k/U (T 
11) - (Tnl) W-nxfrl^ZEglL. n&RV-A 

U •te/U ( Til ) £§£fc*f*3§^ ff-^S D 0 1 £ Low 

fI#SD02 S-High £L*i«. ffXDECl £ 
LowtdU ft^-XDEC2 £High *cStf§L-C*>< a ft 
^XDECl SrLowJc^fcH^c3ISl'7-'mwi £ 
High tcL. ^SS?V-FSW2 liLow«cfiH*Lfc4a 
fcrT*. HSlLfc-Xty-feiU (Til) ifi 

B^mflj&sgatiL (^2oomvm^) , -o w war 

SttL^V^.dtLfc^^ ^S— fe;KTd ) t^J:o 
tC»»S^. b'-y hlSy-KNBfc^S— fe 

sai hco^gg^oarr^<. ^ysg^low^. 

S^V-^^Wl COWtiLZLowtZ^ ffXDECl *H 
igh tc. fl^SDOl ^LowtC-r^, 0 ^cOIt^c:. -tr>- 

xr^rsAi SrvStt-ftiS^^^. s#i sae^l 
(T21) taw?LTR»«-r»&tH»rfto. 

[0 0 63] acfc:. H8<4. *2iai«fc*J»*> : E l J 
-b/Urix-frtcO^^y^ (Til) (T21) . by 

h«SBi . y-^Ksi . S2 . y-xfa-^SDi 

. SD2 , -tyX7>7SAl &X/y$— fe/l/ (Td 

sdi , SD2 Wfctt. -Wi-e*i*y-^*si . S2 
(3K^ffi L«B«ttViitfl»t4fcftOMOS b 9 v 
^^TRlm, TR2m£#HM§ftTU&#. #y— X 
SSI . S2 (CgJfimffiVss^l^rS^COMOSh 
9>i^*TRls, TR25«4EKS*l"CV^Vi. 

^KaiRy-^acoBffitt^n^-f >^tca^six 

[0 0 64] cRK:. H9HH«L«a&«fe, m2HSSW^ 

-b;U (Til) tKAfc'U ifcfcl^y-fe/i' (T21) £K 
^«L. -ec^. H^^y-byu (Til) $rS»3tf-t« 
^^fl^-co^kSr^-r. THW»ff t LX . fl^-Y S G 
£High (^L. SfRh^^^^STla, STlbSr^il 
g^RESET^*>-r^^H«tHigh 
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Ufrfcfcwctt, X^V-t)U (Til) — (Tml) Wf 

sst=8J&r*— ^y-xia<y)«{i£-§S*£i}L<WS 
SffiVrntdg^rs. *y-b,U (Til) £b&* 

fi-^XDECl SrLowtL. fM-tXDEC2 
£High Iz&ftLX&K. fi^XDECl ZLwlz-fZ 

3t^ ; EU-fert' (Til) # "1" ttfS (ffiL#^fittB) 
&£{fb'vb!9y-KNBtDm&#53i&L (#7200mV 
*MS) . "0" #K" <ftL*VMHIBB> ^4><ft*yh 

— b/U (Td ) lZ£-?X. r^S — fe^h'yhgy-HN 
Dliy^rl^JMBttKSJSSfU,. •?• LT. b-yHta 
y— HNBfc^S— b/Pb-y h&S— HNDfctfomfiM 

&B1 k-feV-^TVT-SAl i<o&gg£4aj9ffi-r^<, 

^•XDECl SrHigh fcr^S. %0ymk\ZMVXTV7 
SA1 *«ftfk$-ttS^<. SAE&LowtcL. 
CittcJ: Ob* 7 hSy-HNB fc^S— b/Ub'./ Mgy 
-KNDfc<omftil#iii|g3;h.S. **y-b;U (T21) 

[006 5] iMsmimffiMhMzzmmtnm 
x-tiLmmz^-amtz. mimi&mtztmzmx- 
KLumv^ -r^xeov-xwi^mtuosb^y 

9 T Rls . T R2s^tC J: ->Xmm,mz y -b -/ 

[0066] **Od*U * 2«fc»Ctt. #HKV- 
X«S<0Hfi«±-y^.-C 7 o-t- -f ^{cfitf^ ftS COT'. 

Jfy-^.ISS2 tggis^Tv^jx^Eyb/utxri^ y 

>"m "sfcVX^h itCOifil WXkJbtltt D-b-y M^fcy 
-*&S2 tD^rtixyU-yv-a V-ffcLT^S-Xt'J-b 

HSft-s. LiWot, nt^y-^as2 ±fxrf*y-fe 

/wSrK^fc'-r^fc:^. y-^SS2- fcigifim&VssA* 

XaSl togggSfU.-f^TCD;^ Ub/PAS-rrV y^ 
sVfcLT^SrUfcifcfi. y-;*i£Sl «0tg8fl±y-b 

*fflm&VrmlZ&&Ztlh. LfztfiX.nW-AWL 
s i ±coj< * y * **tta***(t&£tt . y -^suoft 



1 0 ) K^P8 - 1 0 6 7 9 1 

18 

[00673 (S3^ssm) &tz. m3mmm<vm& 
mmsmmt^nmiiTmiz^x . s i o - 1 s 
mi>%wt>wm+z. xmmiiz&i-t&zmMimm 

h 7 fzSXfTll—TwiZpmt&X -C U -b/W£m?T n 
10 9iJ<afTyiJ#KEgLT«J£3i-u ^U-b;u (Til) ~ 

(Turn) . V— h'SLWl — Wm. b'-y h&Bl — Bn . 

y-*sssi ~sn . %mmsm\~ : 7>i?z.9ST\ — 

STn „ b^rvrSAl — SAn . n^f^-yR 
Dl — RDm . *7Af3-y', y-Xfa-y'SDl 
-SDm cO^tfSHre^Ji:, ^lUSSfiRUcfettSHl 

[0 0 683 ^^x\ j&mMvmmtLx. muz?* 
y-xissi — sm fc<D^(=. y— z.mmtpt.bvyis 

20 X^fflK^fiaoSSjl^^S-rS^^-HDll— 
Dinn*<-5-^-rfLi2®§iiT^^. ZCO&yj * 

— HD11— DmntiO. =frg»Pll~Piiin{C*>V^T. * 
h^V'^^Tll—Tinneoy— X*>^Kl^-f V^riSl (J® 
*|*1) tSDh.StlSai^h^V^X^Tll—TBncolM^ 
mSEtJSS^K, HW>fV*^y-X^|6] (395-16]) 

ll~Dim{i^SE<?xJ5TSj{c J: oTStn;^*^^5^[6l 
30 S^SSM^HH^trjgBf k 1 1 d ^-f P L 

[00693 »Cfc. HlO^MRt^^. *mmiz 

tsnhmfr&vtimnz^xwmth. zzxu'?-^ 

SIW2 . -r^*>*,y*y-byP (T21) ~ (T2m) g 

tK^tH-r^fcov-^T^Ba-rs t«ot l, ^<^e y -b/u 

(Til) fc (T12) t±xrWv-aWfcL-0>S4:<E£ 

40 (0[;cfcf5V) tC^L. I^StR^-Kawi . Wm <n 
maSr«it!l1gaVss(^x»f0V) t^fS. H^fc 
S«y-X|gS2 ^mfflS-i^aiL+^eVrB (05^ 
fflV) tg^L. ^jg&y-X&Sl , Sm C0«a^ 
S%m(aVss{ca^-rS. Sfcfc. b'-y HIIB1 ~Bn CO 

IQgCa. b*-/M8Bl~ Bn i:(±b^7y7« 
SfT.TV^Sft:«>. b'«/ FSB1 — Bn iOmffikiigfl^ft 

fzthbz, b'-y h^Bl ~Bn comCili— (W& 
50 mttVss) TftSkl-S. fi^JCff. .X^y-b/P (T22) 



(11) 
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*f "o" #Bfr6tf>%y4c* (T22) iiiwwia 

StbSS&V*. s£jt % ^t'J-t/I/ (T12) {JdSHtCxri' 
•yi'a WkLT^S#. fc'-/M8B2 fcy-X&Sl CD 
mfi^HtT-VssT-ftSTttf), ^y-fe/P (T12) fc« 

mtvt, jt&j-tAr (T22) # "o" vmizh&ztz 

m\X'Z&. — *. KiJf. .Xty-t/U (T21) A* 
" 1 " 4#g3r *><f * * U -b/P ( T21 ) A'fHS LT«S&P 

sax. f-,HgBi tcjima^'sax, ^t'j^u m 

1) # "1" ttJStifeSCt^gOaiT-^S. 
[0070] ZZX\ .X^y-fe/P (TU) lixT'Uvv' 

jt^y-fc* <T21> A^Ltf7 M8B1 tcSth.^m 
SKp\ -X^y-fe^ (Til) jgxy-xtssi tsaxaj 

Jt, *my-xiisi ttTwbv h&com®.i>mL 

<VssX'$>&t£tblzmS&l£Rtllz<i.\ HD11 

[0071] J,0±^«t O tC. -7- K|§tW2 i: V-X»S 
-fe/KT21) ~ (T2m) &-Wtzm*&-tZ ktfX'% ^ 

x'i&m^zffi&) { m^^¥m&mmzw£mtz 
tf<.x'jrt:< „ ffimmjtt.x-zz. 

[ o o 7 3 ] . ±^H?y-x»{c»ia»aj 
mmfiQtisaatix . y— xeEckssstx^y-fc/po 

L^vMfifflTFtfjS.rS. y-XtaEfciSSSStXty-fe 
S^SCLTtJ:<. y-XUmcfc&aiJR* 

[0 0 74] <Kt. jf^ggjkrfcv-iT^— KSKTimes- 

mmftvsstz ttzt tmfi-ta-tiTmtz-o^xmwi- 

6. ^ajL^iSlOT^LJtlg^aiL^rfeKrfe^ 

iBfov) (cW&LtiitWTb*) . S®i±^n&-rs. * 
usswiw - 1 - 4ysfcr*i«7 s * * u -t;Ko u t v %mhe 

£"f«>mfc:gj£LT*ifrtfcr. .Xty hvl/itZ-flZV- 

■ i " m& £<f mssfcss u . " o - &<£mss* 

o£S=5:Vrt:tf>. 01 0T^L^:i!^a}L^£{Ci3V»T^: 
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OV) lelfcgL-Ck. >^y-b;K?5«t^Srb*-yhSl«gS 
SrSSSrf & i t tf- * . -fSrfc^SKy 

-x&s2 ««fi^g!^ajutfsmfivni (gattf i 
V) fclS5£U #siiffy-xiasi . So. nm&t: 

Sr^c l r^tam&vsstci^-rs ztx-v -x«-css* 

Lfc-Xty-teA- (T21) ~ <T2m) £- fiTfig»a}-*\r 

io lir&T&s. 

[0075] J^B3HStff!|e5S*>t'L^Ti±. SiR 

y--xj|g<73mft£§s*ai L+sstv™ ( i v ) 

bLXi>£^\ 

[0076] item 3 HSfi05<7)g?^'L^ri±t-.y h 

s i: L7tA>\ -fev^r >r*>"y 7 r ^yxmO-i^-t 

20 [0077] jjesasMcfefts m^-tn LS&^re<±. s 
s?y-xiac^ifJL«fSiifi#qiiniSiir. y-x^ 
fftcisa^^y-fe/ucoL^ir^fiT^^s. y— 

mmtx. mx-&i,mfimm£-mmtzvxi>j:<. £ 

w±Lxi>x<, mtm t mmzmmx-z 

5 . z.tii> tzm Lnmizm 1 9aun»<m 0 . « 

[0078] ^mmmizmfhmiTfm^M^-r^ 

mimRitz-vm&Tmzi ^ *xmmt& . 

[00791111 (a) - (c) &X/mi 2(a)- 
(c ) li. ^lflUg09C^5^^y-fe;UOSjtXgS-^ 
•ffeorfcS. SI 1 (a) (c^fXST'fi. PM^ 
(tcS«ltO±t:. h>*)US i02I2, V 
^y- h 3 . SfiffiMiK4 . 3 > h o-/L-y- b 5 mf 

mzms 1 02 k^bkl. 7?i7a-f-( >^ 
y-haits-BSrr&. hi 1 (t>) iz^riMTit. 

40 S^SS-KOL, P+ -fi!-vaASr?f^VV ®SS«n 

- !S9t:&m-h. mn (c) fc*-rxst-»±. \/v 

XM 0S-^L)tS^3}--H5-}gfi«-Sf@^SIt 
■CHPb. As+ >f Jj-VjtA^-fT^lrV lgSScOn+ JB 
2 1 Sr^figf S .012(a) (=iicf imii. 
fcLTSi02 K2 2$:CVDffik: < t'?it8tr-5. HI 2 
( b ) ic^-timx-it, V 2 3 ^MffiUT^-f 

9 S i 02 K2 2 £x y f-V^^ y ^ L^>f H 

js.-thffl&n-y- hmmtcy-'f h ^^--;i-2 4 £g-r. 

50 012(c) tc^rrxST«. 9 ls7z.r->=s x )+M Y- 
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M25£^*-->^U isav h*-f r 'i*—Y&B [0082] Srfc. pfl3 3tf)StK£8l< LTn+ JI3 

±^9>7Xt>UVW KJK2 5i4ffigUffc 0tfy-hfcttLX*7*:vbtZ%^Xl>£\,K 01 5 

L/C;**— — >^ Lx t> i ir i L „ a>f?h <vmb&& <n* ^ y Hryuo#J84S l3co^^V **)U7)W& 0 i> 1M 

mt bx^?-->?LTi>£\'\ £ikcoj:mvm&i* *^*-)\sJMj>*i^%^tw?%mw$>& . 01 6 

fL^£/ 3 vh^-^^-H^SSrf&iffil^hLT®gg «4. 01 5 (c) com^^r^^qE!J-b;U(JOl^!|ftt 

[00 80] il3(a)-(d){l &2Wk *Mhf&m. ffiMfcty-b C7n-x-f ^^-M 

3(a) £5Fr?TM-Cte. PM^ffrSIE ltf>±fc. h tt*«L«t5*T. ^-hJB40.5 S^ovCp»3 3 
yjfJl'S i02S2, 7n-r^ ^y->3. S^iffi 10 c^^{4l E18atoffis/cm3 "C*9. *7-fev bflJBfctt 

Sffi4, a^hn-yuy— h5at«MMBSi02 i-atv^ KU>fy- V— JtlSMffiil VT£>S. J® 
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n+ *3 0*JBBfc*-*. 01 3 (d) T"<4n+ Jf 30(4 HM-*«ttfc:P+ -f*>«Xtff«:V^ fiJSJg^n-® 
7D-f ^ V/y-hm7t7 bSiit*3 0, 20 9£JBfcU PN^>f tf— F£jBrtL*rtHHiK<cAs + 
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F2+-f*>i£A£fToT. ^'~hT^<A , 92X7t:p [0086] (m4HSfegiJ) fiTF, S^HSS^D^f*: 
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21b) cov—xitv-xmsi bzzrix^tummztix^ yjis—jwyj >tx^— xTmf3m&*?——>?'z 

h. tt&ib. — *t<0*^y-fe;P (T21a ) . (T21b *u §®Sfefi&4 fc7D-f-f>/y-h 5 9 h 

) oy-*l±S8!ft)y--x|tS2 , S3 /us i 02 ^^SB^^^-y^V^S. y-* 

— >fr. #^ ; EU-fe;KT21a ). (T21b )tf)h'W>- 3 0 £4 :*>i£Alc± DJ&£U J&S&S i 02 K2 2 

te^SI^b'-y b||Bl WgfSSftTV^. £*HS-r& 0 S i 02 K2 2$rJCyf-y^y ^ 1M H 

fc^^y-b/l. {T21a ) . (T21b ) cnmzW&te* ^-A^ 8£Jgj£U >f*yaAW0^7t7hh' 
^^U-fe;km^$tLTV^^ 0 -^UT. t'*yMSB2 10 Hy2 7S»|, e ^A'^XT'b'yhny^ 

fc3tU #-*f<0>*y-feA' <T12a ) , (T12b ) t 7h5 7£g3tU Ei&*mfcS i02 K5 3£ii1g 

(T32a ) , (T32b ) ttfi2 b'y h#<0FSR|£{@TT U y-*E&5 2$r^-~V^S, JHfHSg5 4£ 

ffigSftT^&o >^U-b^ (T12b ) <7)y-*li. * *»U b'vHaV^^h57S:^-A-^X-CS3t 
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&. -7-FttWla. Wlb-W3a. W3b(i^tim L^t< % WBftTC* £ S . 
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SA3 Itzmffi^ti. X?A'r^-fl,z&M'£izX^& v vx^(7>^ip^-^>'{^3^S^^flc^-r^ 
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